A team from Paris Observatory, led by Thérèse Encrenaz (LESIA), has just detected for the first time the molecule of carbon monoxide (CO) in the atmosphere of Uranus. The origin of this molecule is probably external to the planet, for example due to micrometeorites. In spite of their common status of « icy giants » in the outer solar system, the two giant planets Uranus and Neptune, with comparable sizes and densities, show significant differences. In particular, the CO and HCN molecules have been detected in large amounts in Neptune's stratosphere, from millimeter spectroscopy, while this technique was unsuccessful in the case ofÂ Uranus. The large abundance of CO in Neptune (about 1000 times more than in Jupiter and Saturn) suggests that this molecule comes mostly from the interior of the planet, which has major implications on its formation scenario. Indeed, this abundance is by several orders of magnitude larger than what could be provided by external flows.New measurements made in the infrared range have now allowed the detection of CO in the atmosphere of Uranus. This measurement has been made possible by the very high sensitivity of the infrared spectrometer ISAAC, mounted at the 8-m telescope UT1 (Antu) of the Very Large Telescope of ESO in Chile.The spectral signatures of CO appear in emission, and can be interpreted with a fluorescence mechanism by the solar radiation field. A complete modelling of the spectrum shows that the CO molecule is present in the lower stratosphere of Uranus (about 30 times less abundant than in Neptune), but is probably less abundant in the lower troposphere. This result, if confirmed, seems to imply an external origin for CO, which would come, like the water vapor detected in the giant planets' stratospheres, from an interplanetary flux of micrometeorites trapped in the planets' gravity field. The low abundance of CO in Uranus' troposphere could be evidence for differences in the internal structures of the two « icy giants ». The atmosphere of Neptune appears much more turbulent than the one of Uranus, and the internal heat of Neptune, as measured by Voyager 2, is significantly larger. Neptune's internal energy would induce the atmospheric motion by convection, and would favor the uplift of internal CO, while this mechanism would be absent in the case of Uranus. Figure 1 . The spectrum of Uranus between 4.6 and 5.0 microns, as observed with ISAAC on the VLT in october-november 2002. Most of the emission lines are due to CO ; a few others are attributed to the H3+ ion, present in UranusâEuros" upper stratosphere. Black line : observations . Red line : best fit model (CO = 3 10-8 in the lower stratosphere,Â CO = PH3 = 0 in the troposphere). Green line : same as above, with CO = 2 10-8 and PH3 = 0 in the troposphere. Blue line : Same as above, with CO = 0 and PH3 = 10-6 in the troposphere. It can be seen that both CO and PH3 are undetected in the troposphere ; the PH3 upper limit is 10-6. Click on the image to enlarge it.
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